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This project focuses on the study of the flexible organic thin film transistor 
(OTFT) threshold characteristics containing the physical meaning, definition, 
impact factors and even more the tuning technology. Eventually the high 
performance, high reliability, and high uniformity OTFTs would be produced 
for the flexible electronic industry. This is a project for three years. In the first 
year, we will focus on the basic research of the electric-optical and physical 
characteristics under the threshold regime for the flexible OTFT. The device 
parameters including the threshold voltage (Vth), switch on voltage (Von), 
sub-threshold slop (SS), density of states (DOS) and the mechanism of carrier 
transport would be study in details, especially the physical meanings and 
definitions of these parameters. This study would be correlated with the 
research of the organic semiconductor thin film characteristics, such as the 
morphology (AFM), crystalline (XRD), interface states (CV) and surface 
binding energy (XPS, Kelvin Probe,..), etc... In the second year, the 
modification technology of OTFT threshold characteristics would be studied 
through several approaches. The thermal transfer nano-imprint technology 
would be introduced to the doping of organic semiconductor for tuning the 
threshold characteristics. Furthermore, the interface treatment and device 
configuration would also be verified to find out the rule of the change of 
threshold characteristics. In the third year, the previous result would be applied 
to smart organic electronics. The OTFT ring oscillator and OTFT-OLED 
backplane are the representatives of flexible organic electronics and flexible 
display, respectively. These two applications are very sensitive and critical to 
the OTFT threshold characteristics. The research point was focused on the fine 
tune and uniformity of area threshold characteristics. Finally, this project would 
produce some journal papers, patents and also provide a whole picture about the 
organic electronics theory and application technology. Further, improve the 
domestic related industry and educate the talented persons. 
 
